This paper presents an application of magnetovision based measurements to develop a method for passive detection of dangerous ferromagnetic objects. Scanning system was designed and built to study the magnetic eld vector distributions. The measurements of the Earth's eld disturbances caused by ferromagnetic objects were carried out. The ability for passive detection of selected dangerous objects was demonstrated. Further data processing allowed for determining the (x,y) coordinates of the object relative to the plane of measurement, and even the possibility of calculating the distance from the object. The results obtained indicate that it is possible to detect and determine the location of dangerous ferromagnetic objects. This opens the new way to use magnetovision in public security systems, in particular for the detection of dangerous objects by police and sapper robots.
Introduction
Magnetovision utilizes the measurement of the distribution of magnetic eld in a particular plane and presenting it with a 2D image. The name magnetovision comes from an analogy with thermal imaging. The most suitable sensors for magnetovision are thin-lm magnetoresistive sensors. They exhibit high sensitivity and have small size [1] . Resolution of images depends directly on the number of measurement points per meter.
Magnetovision studies, carried out previously, were focused on the ability to measure stress in the ferromagnetic materials, in relation to the inverse magnetostrictive (Villari) eect [2, 3] . In that case, external magnetic eld was not applied. Obtaining magnetovision images of unknown objects from a greater distance and on a larger surface area, required the development of new methods for measuring and processing the results. The application of passive magnetovision system is important, because the active metal detectors can be sensed by the specially constructed detonators. This applies particularly to the new generations of landmines, reacting to the presence of active detectors, which represents a direct threat to sapper's life [4] .
Research methodology
For the purpose of the study an XY scanning system was designed and built, with a single, tri-axial magne- 
where
Since the value of the ux density B is reduced in proportion to the distance from the source raised to the power of three (1), it is possible to distinguish between powerful sources located far and weak sources near the plane of measurement, as the near objects give bigger dierence of distortion between the measurement planes.
Therefore dierential bi-plane measurement gives the absolute value of the dierence in magnetic induction value between the measurement planes which is sucient to de-
tect and localize the hidden object, even a complicated one, from the magnetic modeling point of view.
Results
Measurements were carried out on a test stand setup described in previous chapter. The testing area of 200 × 200 mm was adopted, with 10 parallel measurement lines. On each line there were 100 measurement points. Then the obtained 100 × 10 matrix with results was interpolated to 100 × 100 points, which allowed for a cleaner picture. On the base of gathered data, the magnetovision image of magnetic eld distribution was calculated. Sample used for testing was a steel cylinder, 80 mm diameter and 20 mm height, located in the center of measurement plane. Such element can simulate landmine for tests [5] . Distance between measurement planes was set to a = 40 mm. jects. This opens the way to use magnetovision in public security systems, in particular for the detection of dangerous objects by police demining robots [6] . Such system can also be used in non-destructive testing, e.g. for detection of structural defects inside railroad tracks.
